Reciprocal mutations of neuropeptide Y receptor Y2 in human and chicken identify amino acids important for antagonist binding.
The neuropeptide Y (NPY) receptor Y2 antagonist BIIE0246 has sub-nanomolar affinity for the human Y2 (hY2) receptor but binds very poorly to chicken Y2 (chY2) with micromolar affinity. Sequence comparisons identified several amino acids for investigation by mutagenesis. Reciprocal mutagenesis between hY2 and chY2 revealed that three of these, individually and in combination, are important for BIIE0246 binding, namely positions Gln(135) in transmembrane (TM) 3, Leu(227) in TM5, and Leu(284) in TM6. Mutagenesis of hY2 to the corresponding amino in chY2 (generating hY2[Q135H,L227Q,L284F]) made the affinity of BIIE0246 as low as for chY2. Introduction into chY2 of the three human residues resulted in antagonist affinity almost as high as for hY2. To distinguish between direct and indirect effects, each of the three residues in hY2 was replaced with alanine. BIIE0246 bound with 28-fold lower affinity to hY2[L227A], suggesting the Leu(227) interacts directly with the antagonist. The other two alanine mutants bound with unaltered affinity, suggesting that the corresponding chY2 residues abolish binding through steric hindrance or charge repulsion. Thus, three amino acid residues can in an additive manner completely account for the difference in antagonist binding between the hY2 and chY2 receptors. These results will be useful for construction of three-dimensional models of the widely divergent NPY receptor subtypes.